Poloxamer 407 as a solubilising agent for tolfenamic acid and as a base for a gel formulation.
A solubility phase study was carried out to investigate the ability of Poloxamer 407 (P407) to solubilise tolfenamic acid. P407 considerably enhanced the solubility of this anti-inflammatory agent, by increasing its concentration in aqueous solution at least 2000-fold (up to C=4mM), when present at 12% (w/w) at 25 degrees C. The solubilisation process was spontaneous and exothermic, as indicated by thermodynamic parameters. A mixture experimental design was used to investigate the physical and release properties of P407-based gel formulations. The experimental design allowed verifying that drug release, occurring through a Fickian diffusion mechanism, was independent of the bulk viscosity of the system. The sustained release of tolfenamic acid towards the receptor phase constituted by isopropyl myristate was accompanied, in its early stage, by the concomitant release of ethanol and tetrahydrofurfuryl alcohol (THFA) used as cosolvents to obtain a drug loading of 0.6% (w/w). The poloxamer micellar phase was directly involved in the late stage of drug release, thus indicating that a strong interaction occurred in the gel between the poloxamer and tolfenamic acid. Results point out the possibility of both the systemic and topical administration of tolfenamic acid by means of aqueous solutions or gels containing P407 at an adequate concentration.